Overexpression of hepatitis B virus surface antigens including the preS1 region in a serum-free Chinese hamster ovary cell line.
Current hepatitis B virus (HBV) vaccines consist of preparations of recombinant HBV major surface antigen (sAg) and are protective in about 90-95% of vaccinated subjects. In improved vaccines, the frequency of nonresponders to the classical vaccine could be reduced by including additional epitopes from the preS-domains of the middle and large surface antigens. In this report, the development and characterization of a CHO cell line for HBsAg, expressing major, middle, and large antigens are described. Despite the previously reported retention of secreted proteins by the preS1 domain, cell lines could be amplified that secreted large amounts of the complete set of antigens. A producer line was established that expressed 1mg HBsAg per 100ml suspension culture per week during exponential growth. The productivity per cell increased further by at least threefold when the culture reached the stationary phase at high cell densities. In the production cell line, several hundred copies of the HBV vector were integrated at two adjacent sites into chromosome 2. The cell line was adapted to growth in a defined protein-free medium minimizing the risk of adventitious agents introduced by animal derived supplements. The cell line stably produced antigen over several months. In the candidate vaccine, both preS2 and preS1 domains were present at ratios similar to HBsAg from human sera. In summary, a production cell line for an improved HBV vaccine is presented with properties such as high productivity, long term stability of expression, and growth in protein-free media.